Production of prostaglandins by porcine preovulatory follicular tissues and their roles in intrafollicular function.
Prostaglandin production in vitro by theca and granulosa cells isolated from prepubertal pig ovaries was quantified in order to investigate the role of prostaglandins in intrafollicular function. Prepubertal gilts were slaughtered without treatment (O h, control) or treated with 1000 IU pregnant mare's serum gonadotropin (PMSG) and slaughtered at 36 or 72 h, or at 75 h following treatment with 500 IU of hCG at 72 h. Theca and granulosa cells were isolated from preovulatory follicles and cultured for 24 h alone or with follicle-stimulating hormone (FSH) or luteinizing hormone (LH). In vitro accumulation of 6-keto-prostaglandin F1 alpha (6-keto-PGF1 alpha), prostaglandin E2 (PGE2) and prostaglandin F2 alpha (PGF2 alpha) was measured by radioimmunoassay. On a per follicle basis theca produced more of each prostaglandin (approx. 10-fold) than granulosa at each stage of follicular development; production by each tissue type increased with development of the follicle, responding to administration of gonadotropin (PMSG) in vivo. Neither tissue type was generally responsive to further gonadotropin stimulation in vitro. However, production of PGE2 by granulosa cells was increased by addition of gonadotropin, particularly LH, in vitro, with the greatest response observed in tissue obtained at 36 and 72 h after PMSG. There were no functional correlates between prostaglandin production and steroidogenesis by either tissue type and we conclude that prostaglandins do not have an obligatory role in follicular steroidogenesis. However, these data provide additional circumstantial evidence for a role of PGE2 in granulosa cell luteinization, and possibly in ovulation. The data also indicate that prostaglandins derived from thecal tissue in relatively large quantities may play an important role in ovulation.